Roy F Weston, Inc.

Suite 5700

700 5th Avenue
@ Seattle, Washington 98104-5057
MANAGERS DESIGNERS/CONSULTANTS ~ 206-521-7600 » Fax 206-521-7601

MEMORANDUM

DATE: 3 December 1998
TO: David Bennett, WAM, U.S. EPA, Region X

FROM: Michelle Turner, Chemist, WESTON, Seattle
~A17 Roger McGinnis, Senior Environmental Chemist, WESTON, Seattle

SUBIJECT: Validation of Inorganics Data
Laboratory Batch:K9805685
Site: Duwamish River

WORK ASSIGNMENT NO.: 46-23-0JZZ
WORK ORDER NO.  4000-019-038-5200-00
DOC. CONTROL NO.. 4000-019-038-AAAK

cc: Bruce Woods, RAP-WAM, U.S. EPA, Region X
Dena Hughes, Site Manager, WESTON, Seattle (memo only)
Kevin Mundell-Jackson, Database Management, WESTON, Seattle

The quality assurance review of fourteen sediment samples, laboratory batch K9805685,
collected from the Duwamish River has been completed The sediment samples were analyzed
for inorganics by Columbia Analytical Services of Kelso, Washington using EPA Methods 200,

6010, 6020, and 7000 series as required to achieve detection limit goals. The samples were
numbered

98344072 93344073 93344074 98344075 98344076
98344077 98344078 98344079 98344080 98344081
98344082 398344083 98344084 98344085

Data Qualifications

The following comments refer to the laboratory performance in meeting the quality control
criteria described in the technical specifications of the laboratory subcontract The review
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follows the format described in the U S. EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review (EPA OSWER 9240 1-05-01, February 1994) modified to
include specific requirements of the analytical methods.

1. Holding Times

Holding times of 28 days for mercury and six months for other metals (from date of
collection to analysis) were established in the project Sampling and Analysis Plan, All
samples met holding time criteria.

2. Calibration
a) Initial Calibration

Initial calibration frequencies and QC criteria were met for ICP and ICP/MS
analyses.

Mass calibration for all ICP/MS internal standards was withmn 0.1 atomic mass
unit of the true mass ICP/MS resolution was less than 0 9 amu full wadth at 10
percent peak height

b)  CRICRA Standards

Instrument calibration was verified using low level standards near the project
required detection limit.

c) Initial and Continuing Calibration Venfication

All inductively coupled plasma (ICP) and ICP/MS results met control limits of 90
to 110 percent recovery (percent R) of the true values for both initial and
continuing calibration

Mercury cold vapor AA (CVAA) results met control limits of 80 to 120 percent
recovery (percent R) for both initial and continuing calibration.
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3. Instrument Detection Limits

All instrument detection limits (IDL) for ICP, ICP/MS, and mercury analyses met project
requirements specified in the project Sampling and Analysis Plan.

4. Blanks
a) Laboratory Method Blanks

The following analytes were detected in laboratory method blanks.

Blank ID Analyte Concentration Associated Samples
K9805685-M8B Alummnum 6 mg/Kg 98344072 through
98344085
K9805685-MB Calcwm 6 mgfKg 98344072 through
98344085
K9805685-MB Lead 0 01 mgfKg 98344072 through
98344085
K9805685-MB Magnesium 9 mg/Kg 98344072 through
98344085
K9805685-MB Nickel 0 12 mg/Kag 98344072 through
98344085
K9805685-MB Tin 0 6 mgfKg 98344072 through
98344085

Results for analytes listed above were qualified as undetected (UJ) if

concentrations in associated samples were less than five times the concentration
present in the blank.

b) Imitial Calibration and Continuing Calibration Blanks

The following elements were found 1n calibration blanks

This document was prepared by Roy F Weston, Inc expressty for the EPA It shall not be disclosed in whele or 1 part without the express,
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Blank [D Analyte Concentration Associated Samples
cCB2 Nickel 0 06 pg/L 98344076 through
98344084
CcCB3 Nicke! 002 pg/l. 98344085
CcCB4 Thalhum 0 006 paf. none

Results for analytes are qualified as undetected {UJ) 1f concentrations in
associated samples are less than five times the concentration present in the blank
As all sample concentrations were greater than five times the blank
concentrations, no quahfiers were assigned based on blank results

c) Field Blanks
No field blank samples were associated with this laboratory batch.
-5 ICP and ICP/MS Interference Check

All analytes for the interference check samples were within the control limits of 80 to 120
percent of the true values Internal standard intensities for analytes determined by
ICP/MS were within + 20 percent of the initial calibration intensity.

6. Laboratory Control Sample

Laboratory control sample recoveries were within the control limits (P-project, L-
laboratory) for all analytes except the following:

Analyte % Recovery QC Limit

Antimony 67 80-120 (P)
24176 (L)

tron 74 80-120 (P)
58-142 (L)

Results and detection limits for the above elements were qualified as estimated (J)
Recovenes for Antimony and Iron were below the lower project QC limut, indicating

potential low bias. Undetected results for these elements are also qualified as estimated
(UJ).

This document was prepared by Roy F Weston, Inc expressly for the EPA It shall not be disclosed in whole or 1n part without the express,
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7 Laboratory Duplicate Sample Analysis

All relative percent differences (RPD) between analytical results were within the QC
limit of 35 percent (or * 2 times the quantitation limit for concentrations < 5 times the

quantitation limit).

8 Spiked Sample Analysis

The matrix spike recoveries for the following analytes were outside QC limits:

Sample Analyte Percent Recovery

QC Limits

98344072MS Antimony 26

75-125

In addition, as the native sample concentrations for aluminum and 1ron exceeded the
spike concentration by more than 4 times, recoveries were not calculated. Data were not

qualified solely on matrix spike results.
9. ICP and ICP/MS Serial Dilution
Serial dilutions were not performed for this SDG.
10 ICPMS Quality Control
a) Duplicate Analysis
Duplicate analyses were not performed for this SDG.
b) Post Digest Spike Recovery
Post digest spikes were not performed for thus SDG
c) Method of Standard Additions

No samples required MSA analysis

This document was prepared by Roy F Weston, Inc expressly for the EPA It shall not be disclosed 1n whole of 1n patt without the express,
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10.

12.

13.

d) ICP/MS Internal Standards

The intensity of all internal standards was within limits of 30 to 120 percent of the
initial calibration intensity for all samples.

Field Duplicate Analysis

Samples 98344080 and 98344081 were field duplicates. The RPDs between duplicate
results were less than the QC limit of 35 percent for all analytes greater than five times
the reporting limit with the following exceptions:

Analyte Initial Result Duplicate Result % RPD

Calcium 4970 mg/Kg 7490 mgfKg 40

Results for the analytes listed above were qualified as estimated (J) in the field duplicate
samples

Sample Analysis

A cursory raw data review was performed All laboratory deliverables were present and
complete The case narrative indicated that the MS recovery of anttmony for sample
98344072 was outside the QC lumits because of suspected matrix interference. The LCS
recovery was within the limits, so no further corrective action was taken The MS
recoveries of aluminum and iron in sample 98344072 were not calculated as the analyte
concentrations in the sample were significantly higher than the added spike concentration.
Because of the high analyte levels, accurate evaluation of the spike recovery was not
possible. No other problems were noted.

Laboratory Contact

No laboratory contact was required

Data Assessment

Upon consideration of the data qualifications noted above, the data are ACCEPTABLE for use
except where flagged with data qualifiers that modify the usefulness of the individual values.
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Data Qualifiers
U - The material was analyzed for, but was not detected.

UJ - The analyte was not detected. The associated quantitation limit is an estimate
because quality control criternia were not met.

J - The analyte was positively tdentified, but the associated numerical value is an
estimated quantity because quality control criteria were not met or because
concentrations reported were less than the CRDL or lowest calibration standard

R - Quality conirol indicates that data are unusable (compound may or may not be
present). Resampling and reanalysis are necessary for verification.

This document was prepared by Roy F Weston, Inc expressly for the EPA It shall not be disclosed in whole or 1n part without the express,
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Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Alumimam
Antimony
Arsenic
Banium
Beryllum
Cadmium
Calcium
Chromum
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodiam
Thallium
Tin
Vanadium
Zinc

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Roy F Westen, Inc

Duwarmsh River/4000-027-001-2019-38

Service Request: K9305685
Date Collected: $/20/98

Sediment Date Received: 8/21/98
Total Metals
598344072 Units  mg/Kg (ppm)
K5805685-001 Basis Dry
Prep Analysis Dilution  Date Date Result
Method Method MRI. MDL Factor Extracted Analyzed Result Notes

EPA 3050B 6010B 10 5 2 9/3/98 9/17/98 19700 .

EPA 30508 6010B 10 5 2 9/3/93 9117193 WD | 0 wd

EPA 3050B 200 8 05 01 10 9/3/98 9/18/98 131

EPA 3050B 6010B 1 06 2 973198 917198 116

EPA 3050B 2008 002 002 10 9/3/98 9/18/98 041

EPA 3050B 2008 002 002 10 9/3793 9/18/98 039

EPA 3056B 6010B 10 3 2 9/3/98 Q/17/98 5710

EPA 3050B 6010B 2 07 2 9/3/98 9/17/98 28

EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 9

EPA 3050B 6010B 2 2 2 9£3/98 9/17/98 59

EPA 3050B 6010B 4 4 2 9/3/9% 9/17/98 28600 T

EPA 3050B 2008 002 0004 10 9/3/98 5/18/98 330

EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 7690

EPA 30508 6010B 1 04 2 9/3/98 9/17/9% 312

T4TA T471A 005 002 i 9/9/98 9/10/98 015

EPA 3050B 200 8 02 002 10 9/3/98 9/18/98 207

EPA 3050B 6010B 400 400 2 9/3/98 9/17/98 2600

EPA 3050B 2008 1 03 10 9/3/98 9/18/98 5

EPA 3050B 2008 002 00604 10 9/3/98 9/18/98 037

EPA 3050B 6010B 20 20 2 9/3/98 9/17/98 10400

EPA 3050B 200 8 002 0006 10 9/3/98 9/18/98 612

EPA 3050B 2008 2 005 10 9/3/98 9/18/98 4

EPA 3050B 6010B 2 06 2 9/3/93 9/17/98 59

EPA 3050B 6010B 2 08 2 9/3/98 9/17/98 111

13441nc/031695
O56851CP GIt  Sample 9/21/9%



COLUMBIA ANALYTICAL SERVICES, INC. :

Analytical Report
Client: Roy F Weston, Inc Service Request: K9805685
Project: Duwamsh River/4000-027-001-2019-38 Date Collected: 8/20/98
Sample Matrix: Sediment Date Received: 8/21/98
Total Metals
Sample Name 98344073 Umits mg/Kg (ppm)
Lab Code K9305685-002 Basis Dry
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL MDL Factor Extracted Analyzed Result Notes
Alurminum EPA 3050B 60108 10 5 2 9/3/98 9/17/9% 11600 |
Antimony EPA 3050B 60108 10 5 2 9/3/98 9/17/98 ND | 0T
Arsenic EPA 3050B 2008 05 01 10 9/3/98 9/18/98 87
Banum EPA 3050B 6010B 1 06 2 9/3/98 9/17/98 1100
Beryllium EPA 3050B 200 8 002 002 10 9/3/98 9/18/98 024
Cadmium EPA 3050B 2008 002 002 10 9/3/98 9/18/98 051
Calcrum EPA 3050B 6010B 10 3 2 9/3/98 9/17/98 5160
Chromium EPA 3050B 6010B 2 07 2 9/3/98 9/17/98 23
Cobalt EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 7
Copper EPA 3050B 60108 2 2 2 9/3/98 9/17/98 39
Iron EPA 3050B 60108 4 4 2 9/3/98 9/17/98 17700 7
Lead EPA 3050B 2008 002 0004 10 9/3/98 9/18/98 294
Magnesmum EPA 3050B 60108 2 2 2 9/3/98 9/17/98 5260
Manganese EPA 3050B 60108 1 04 2 9/3/98 9/17/58 179
Mercury 747T1A T4T1A 005 002 1 9/9/98 9/10/98 011
Nickel EPA 30508 200 8 02 002 10 9/3/98 9/18/98 163
Potassium EPA 3050B 6010B 400 400 2 9/3/98 9/17/98 1500
Seleruum EPA 3050B 200 8 1 03 10 9/3/98 9/18/98 3
Silver EPA 3050B 2008 002 0004 10 9/3/98 9/18/98 045
Sodium EPA 3050B 6010B 20 20 2 9/3/98 9/17/98 6280
Thatlium EPA 3050B 200 8 602 0006 10 9/3/98 9/18/98 011
Tin EPA 3050B 2008 2 005 10 9/3/98 9/18/98 6
Vanadium EPA 3050B 6010B 2 06 2 9/3/98 9/17/98 44
Zine EPA 3050B 6010B 2 08 2 9/3/98 9/17/98 86
- [y,
L e it
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COLUMBIA ANALYTICAL SERVICES,

Analytical Report

INC. ’

Client; Roy F Weston, Inc Service Request: K9805685
Project: Duwamish Raver/4000-027-001-2019-38 Date Collected: 8/20/98
Sample Matrix: Sediment Date Received: 8/21/98
Total Metals
Sample Name 98344074 Units mg/Kg (ppm)
Lab Code K9805685-003 Basis Dry
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL MDL Factor Extracted Analyzed Resuit Notes
Aluminum EPA 3050B 6010B 10 5 2 9/3/98 9/17/98 17400
Antimony EPA 3050B 6010B 10 5 2 9/3/98 9/17/98 6 @
Arsenic EPA 3050B 2008 05 01 10 9/3/98 9/18/98 46
Bariumm EPA 3050B 6010B 1 06 2 9/3/98 9/17/98 118
Berylhum EPA 30508 2008 002 002 10 913198 9/18/98 037
Cadmium EPA 3050B 2008 002 o002 10 9/3/98 9/18/98 (39
Calcium EPA 3050B 6010B 10 3 2 9/3/98 9/17/98 6180
Chromiura EPA 3050B 6010B 2 07 2 9/3/98 9/17/98 29
Cobalt EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 8
Copper EPA 3050B 6010B 2 y 2 913198 9117198 63
Iron EFA 3050B 6010B 4 4 2 9/3/98 9/17/98 29000 O
Lead EPA 3050B 2008 002 0004 10 9/3/98 9/18/98 410
Magnesium EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 8200
Manganese EPA 3050B 6010B 1 04 2 9/3/98 9/17/98 29
Mercury T4NA TANA 005 002 i 9/9798 9/10/98 014
Nickel EPA 3050B 2008 02 002 10 9/3/98 9/18/98 216
Potassium EPA 3050B 6010B 400 400 2 9/3/98 917198 2400
Selenium EPA 3050B 2008 1 03 10 9/3/98 9/18/98 5
Silver EPA 3050B 2008 002 0004 10 9/3/98 9/18/98 041
Sodum EPA 3050B 6010B 20 20 2 9/3/98 9/17/98 11800
Thalliwn EPA 3050B 2008 002 0006 10 9/3/98 9/18/98 012
T EPA 3050B 2008 2 Q05 10 913198 9/18/98 6
Vanadium EPA 3050B 6010B 2 06 2 9/3/98 9/17/98 57
Zing EPA 3050B 6010B 2 08 2 9/3/98 9/17/98 134
e | AR
12448 |
Approved B [ Date i
Arprored By =7 S22/ 00009
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Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Approved By

COLUMBIA ANALYTICAL SERVICES,

Analytical Report

RoyF Weston, Inc
Duwamish River/4000-027-001-2019-38

Sediment
Total Metals
98344075
K9805685-004
Prep Analysis Dilution  Date Date
Method Method MRL MDL Factor Extracted Analyzed
EPA 3050B 6010B 10 5 2 9/3/98 9/17/98
EPA 3050B 6010B 10 5 2 9/3/98 9/17/98
EPA 36508 2008 05 01 10 913198 9/18/98
EPA 36508 60108 1 06 2 9/3/98 9/17/98
EPA 3050B 2008 0402 002 10 9/3/98 G/18/98
EPA 3050B 2008 002 002 10 9/3/98 9/18/98
EPA 3050B 6010B 10 3 2 9/3/98 9/17/98
EPA 3050B 60108 2 07 2 9/3/98 9/17/98
EPA 3050B 60108 2 2 2 9/3/98 9/17/98
EPA 3050B 60108 2 2 2 93198 9/17/98
EPA 3050B 6010B 4 4 2 9/3/98 917/98
EPA 3050B 2008 002 0004 10 913198 S/18/98
EPA 3050B 6010B 2 2 2 9/3/98 9/17/98
EPA 3050B 6HOB 1 04 2 913198 917198
7471A 7471A 0053 o0 i 9/9/98 9/10/98
EPA 3050B 200 8 02 002 10 5/3/98 9/18/98
EPA 3050B 60108 400 400 2 9/3/98 9/17/98
EPA 3050B 2008 1 03 10 9/3/98 9/18/98
EPA 3050B 2008 002 0004 10 913198 9/18/98
EPA 3050B 6010B 20 20 2 9/3/98 9/17/98
EPA 3050B 2008 002 0006 10 9/3/98 9/18/98
EPA 3050B 2008 2 005 10 9/3/98 9/18/98
EPA 3050B 6010B 2 06 2 9/3/98 9/17/98
EPA 3050B 6010B 2 08 2 9/3/98 9/17/98

1544mc/031695
QS48SICP G - Sanple (439171198

INC.

Service Request: K9305685
Date Collected: 8/20/98
Date Received: 8/21/93

Umts mg/Kg (ppm)
Basis Dry

Result
Result Notes

25100
ND [QU5
119
113
048



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Service Request: K9805685
Date Collected: 8/20/98
Date Received: 8/21/9%

Units  mg/Kg (ppm)
Basis Dry

Date Result

9/17/98 10100
9/17/98 ND (O
9/18/98 85
9/17/98 53
9/18/98 021
9/18/98 024
9/17/98 7580

9/17/98 13
5/17/98 5
9/17/98 3

9/17/98 18600 I
9/18/98 207
9/17/98 4640
9/17/98 168
9/10/98 007
9/18/98 151
9/17/98 1300
9/18/98 2
5/18/58 018
9/17/98 6120
9/18/98 Qo5

9/18/98 3
9/17/98 33
9/17/98 77

Client: RoyF Weston, Inc
Project: Duwanush River/4000-027-001-2019-38
Sample Matrix: Sedument
Total Metals

Sample Name 98344076
Lab Code K9805685-005
Test Notes

Prep Analysis Dilution Date
Analyte Method Method MRL MDL Factor Extracted Analyzed Result Notes
Aluminum EPA 3050B 6010B 10 5 2 9/3/98
Antumony EPA 3050B 6010B 10 5 2 9/3/98
Arsemic EPA 3050B 2008 05 01 10 9/3/98
Barum EPA 3050B 6010B 1 06 2 9/3/98
Berylhium EPA 30508 2008 002 002 10 9/3/98
Cadmium EPA 3050B 2008 002 002 16 9/3/98
Calcrutn EPA 3050B 6010B 10 3 2 9/3/98
Chromium EPA 30508 G6010B 2 07 2 9/3/98
Cobalt EPA 3050B 6010B 2 2 2 9/3/98
Copper EPA 3050B 6010B 2 2 2 9/3/98
Iron EPA 3050B 6010B 4 4 2 9/3/98
Lead EPA 3050B 200 8 002 Q004 10 9/3/98
Magnesium EPA 3050B 6010B 2 2 2 9/3/98
Manganese EPA 3050B 6010B i 04 2 9/3/98
Mercury 7471A T47A 005 002 1 9/9/98
Nickel EPA 3050B 2008 02 002 1¢ 9/3/98
Potassmam EPA 3050B 6010B 400 400 2 9/3/98
Selenmm EPA 3050B 200 8 1 03 10 9/3/98
Silver EPA 3050B 2003 002 0004 10 9/3/98
Sodium EPA 3050B 6010B 20 20 2 9/3/98
Thallum EPA 30508 2008 002 0006 10 9/3/98
Tn EPA 3050B 200 8 2 05 10 9/3/98
Vanadium EPA 3050B 60108 2 06 2 9/3/98
Zinc EPA 3050B 6010B 2 08 2 9/3/98
Approved By =1

1344031695
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Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

Amnalytical Report

Roy F Weston, Inc
Duwamish River/4000-027-001-2019-38

Service Request: K9805685
Date Collected: 8/20/98
Date Received: 8/21/98

Umts mg/Kg (ppm)
Basis Dry

Date Result

9/17/98 7850

9/17/98 5 (1)
91898 46

o798 42

91898 016

o/g/98 022

917198 8820

91798 12

9117198 4

oNT98 25

9/17/98 13100
9/18/98 122
9/17/98 3440
9/17/98 125
9/10/98 006
9/18/98 111
9/17/98 1100
9/18/98 3
9/18/98 033
9/17/98 4340
$/18/98 005

9/18/98 2 AT
9/17/98 29
9/17/98 51

Sample Matrix: Sediment
Total Metals

Sample Name 98344077
Lab Code K9805685-006
Test Notes

Prep Analysis Dilution  Date
Analyte Method Method MRL MDL Factor Extracted Anmalyzed Result Notes
Aluminum EPA 3050B 6010B i0 5 2 9/3/98
Antimony EPA 3050B 6010B 10 5 2 9/3/98
Arsemc EPA 3050B 2008 05 01 1¢ 9/3/98
Barmm EPA 3050B 60108 1 06 2 9/3/08
Beryllum EPA 3050B 200 8 002 002 10 9/3/98
Cadmium EPA 3050B 2008 002 Q02 1¢ 9/3/98
Calcium EPA 3050B 6010B 10 3 2 9/3/98
Chrommim EPA 30501 6010B 2 07 2 9/319%
Cobalt EPA 3050B 6010B 2 2 2 9/3/98
Copper EPA 3050B 6010B 2 - 2 2 93768
fron EPA 30508 60108 4 4 2 9/3/98
Lead EPA 3050B 200 8 002 0004 10 9/3/98
Magnesmm EPA 3050B 6010B 2 2 2 9/3/98
Manganese EPA 30508 6010B 1 04 2 9/3/98
Mercury T4T1A T4ATIA 005 Q02 1 9/9/98
Nickel EPA 3050B 200 8 02 00 10 9/3/98
Potassium EPA 3050B 6010B 400 400 2 9/3/98
Selenium EPA 3030B 200 8 1 03 10 9/3/98
Silver EPA 30508 2008 002 (004 10 9/3/98
Sodium EPA 3050B 6010B 20 20 2 9/3/98
Thallhuom - EPA 3050B 2008 002 0006 10 913198
Tin EPA 3050B 2008 2 005 10 9/3/98
Vanadium EPA 3050B 6010B 2 06 2 9/3/98
Zine EPA 3050B 6010B 2 08 2 9/3/98
Approved By Py S
1544mai0M695 7

05685[CP GI1 Sample (6} 9721/98



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Roy F Weston, Inc Service Request: K9805685
Project: Duwarish River/4000-027-001-2019-38 Date Collected: 8/20/58
Sample Matrix: Sediment Date Received: 8/21/98
Total Metals
Sample Name 98344078 Units  mg/Kg (ppm)
Lab Code K9805685-007 Basis Dry
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL MDL Factor Extracted Analyzed Result Notes
Aluminum EPA 3050B 6010B 10 5 2 9/3/98 9/17/9% 18600¢
Antimony EPA 3050B 60108 10 5 2 9/3/98 9/17/98 ND [Ou}
Arsenic EPA 3050B 2008 05 01 10 9/3/98 9/18/98 111
Barumn EPA 3050B 6010B 1 06 2 9/3/98 9/17/98 73
Berylhum EPA 3050B 2008 002 002 1¢ 9/3/98 9/18/98 038
Cadmium EPA 3050B 2008 002 002 10 913198 9/18/98 47
Calciam EPA 3050B 6010B 10 3 2 9/3/98 9/17/98 5400
Chrommm EPA 3050B 6010B 2 07 2 9/3/98 9/17/98 25
Cobalt EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 8
Copper EPA 3050B 60108 2 2 2 9/3/98 9/17/98 47
Iron EPA 3050B 6010B 4 4 2 9/3/98 9/17/98 26000 3
Lead EPA 3050B 200 8 002 0004 10 9/3/98 0/18/98 266
Magnesium EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 7100
Manganese EPA 3050B 6010B i 04 2 973198 9/17/98 256
Mercury T471A T471A 005 002 1 9/9/98 9/10/98 018
Nickel EPA 3050B 200 8 02 a2 10 9/3/9% 9/18/98 211
Potassium EPA 3050B 6010B 400 400 2 9/3/98 9/17/9% 2600
Selentum EPA 3050B 2008 i Q13 10 9/3/98 0/18/98 5
Silver EPA 3050B 200 8 002 0004 10 9/3/98 9/18/98 043
Sodium EPA 3050B 60108 20 20 2 9/3/98 917/98 10800
Thallium EPA 3050B 200 8 002 0006 10 0/3/98 9/18/98 013
Tin EPA 3050B 2008 2 005 10 9/3/98 9/18/98 3
Vanadium EPA 3050B 6010B 2 06 2 9/3/98 9/17/98 59
Zinc EPA 3050B 6010B 2 08 2 9/3/98 9/17/98 85
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Roy F Weston, Inc Service Request: K9805685
Project: Puwamish River/4000-027-001-2019-38 Date Coliected: %/20/98
Sample Matrix: Sediment Date Received: 8/21/98
Total Metals
Sample Name 98344079 Umts mg/Ke (ppm)
Lab Code K9805685-008 Basis Dry
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL MDL Factor Extracted Analyzed Result Notes
Aluminum EPA 3050B 6010B 10 5 2 9/3/98 9/17/98 17700
Antimony EPA 3050B 6010B 10 5 2 9/3/98 9/17/98 ND [OUT
Arsenic EPA 3050B 200 8§ 05 01 10 9/3/98 9/18/98 143
Banum EPA 3050B 6010B 1 06 2 9/3/98 0/17/98 74
Beryllum EPA 3050B 2008 002 002 10 9/3/98 9/18/98 036
Cadmmum EPA 3050B 200 8 0662 002 10 9/3/98 9/18/98 042
Calcium EPA 30508 6010B 10 3 2 9/3/98 9/17/98 9090
Chrommum EPA 3050B 6010B 2 07 9/3/98 9/17/98 36
Cobalt EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 9
Copper EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 69
fron EPA 3050B 6010B 4 4 2 9/3/98 9/17/98 26700
Lead EPA 3050B 2008 002 0004 10 9/3/98 9/18/98 445
Magnesium EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 7440
Manganese EPA 3050B 6010B 1 04 2 9/3/98 9/17/98 276
Mercury 7471A T4TIA 0035 002 1 9/9/98 9/10/98 013
Nickel EPA 3050B 2008 02 a02 10 9/3/98 9/18/98 259
Potassium EPA 3050B 6010B 400 400 2 9/3/98 9/17/98 2200
Selemum EPA 3050B 2008 1 03 10 9/3/98 9/18/98 4
Silver EPA 3050B 2008 002 0004 10 9/3/98 9/18/98 036
Sodim EPA 3050B 6010B 20 20 2 9/3/98 9/17/98 9780
Thallium EPA 3050B 200 8 002 0006 10 9/3/98 9/18/98 010
Tin EPA 3050B 2008 2 00s 10 9/3/98 9/18/98 5
Vanadinom EPA 3050B 60108 2 06 2 9/3/98 9/17/98 56
Zme EPA 3050B 6010B 2 08 2 9/3/98 17/98 132
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client: Roy F Weston, Inc Service Request: K9805685
Praject: Duwanush River/4000-027-001-2019-38 Date Collected: 8/20/98
Sample Matrix: Sediment Date Received: 8/21/98
Total Metals
Sample Name 98344080 Umnits mg/Kg (ppm)
Lab Code K9805685-009 Basis Dry
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL MDL Factor Extracted Analyzed Result Notes
Aluminum EPA 3050B 6010B 10 5 2 9/3/98 9/17/98 15100
Antimony EPA 3050B 6010B 10 5 2 9/3/98  9/17/98 ND | DT
Arsemc EPA 3050B 200 8 05 01 10 9/3/98 9/18/98 93
Barium EPA 3050B 6010B 1 06 2 9/3/98 9/17/98 53
Beryllinm EPA 3050B 2008 002 002 i0 9/3/98 9/18/98 032
Cadmimm EPA 3050B 200 8 002 002 10 9/3/938 9/18/98 027
Calcium EPA 3050B 60108 10 3 2 9/3/98 9/17/98 4970 J
Chrommm EPA 3050B 6010B 2 07 2 9/3/98 9/17/98 18
Cobalt EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 8
Copper EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 39
Iron EPA 3050B 6010B 4 4 2 9/3/98 9/17/98 21800 J
Lead EPA 3050B 2008 602 0004 10 9/3/98 9/18/938 260
Magnesium EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 5680
Manganese EPA 3050B 6010B 1 04 2 9/3/98 9/17/98 220
Mercury T4T1A TATIA 005 002 1 9/9/98 9/10/98 009
Nickel EPA 3050B 200 8 02 002 10 9/3/98 9/18/98 142
Potassium EPA 3050B 60108 400 400 2 9/3/98 9/17/98 2100
Selenum EPA 3050B 200 8 1 03 10 9/3/98 9/18/98 4
Silver EPA 3050B 2008 002 0004 10 9/3/98 9/18/98 022
Sodium EPA 3050B 60108 20 20 2 9/3/98 9/17/98 9740
Thallizm EPA 3050B 200 8 002 0006 10 913198 9718798 009
Tin EPA 3050B 2008 2 005 10 9/3/98 9/18/98 3
Vanadmm EPA 3050B 60108 2 06 2 93198 9/17/98 49
Zmc EPA 3050B 6010B 2 08 2 9/3/98 9/17/98 81
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Roy F Weston, Inc
Duwarnish River/4000-027-001-2019-38
Sediment

Service Request: K9805685
Date Collected; £/20/98
Date Received: 8/21/98

Total Metals
Sample Name 98344081 Units  mg/Kg (ppmy)
Lab Code K9805685-010 Basis Dry
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL MDL Factor Extracted Analyzed Result Notes
Alumimm EPA 3050B 60108 10 5 2 9/3/93 917198 14000
Asntimony EPA 3050B 6010B 10 5 2 9/3/98 9/17/98 ND 1OWT
Arsenic EPA 3050B 2008 05 01 10 9/3/98 9/18/98 100
Banum EPA 3050B 6010B 1 (133 2 9/3/98 9/17/98 61
Beryllram EPA 3050B 2008 002 002 10 9/3/98 9/18/98 031
Cadmium EPA 3050B 200 8 002 002 10 9/3/98 9/18/98 029
Calcam EPA 3050B 6010B 10 3 2 9/3/98 8/17/98 7490 T
Chromium EPA 3050B 6010B 2 07 2 9/3/98 9/17/98 17
Cobalt EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 7
Copper EPA 3050B 60108 2 2 2 9/3/98 917/98 39
Iron EPA 3050B 60108 4 4 2 9/3/98 917198 21500 J
Lead EPA 30508 2008 602 0004 10 9/3/98 9/18/98 202
Magnesium EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 5600
Manganese EPA 3050B 6010B 1 ¢4 2 9/3/98 9/17/98 215
Mercury T4TA T4TIA a05 Q2 1 9/9/98 9/10/98 009
Nickel EPA 3050B 2008 02 602 10 9/3/98 9/18/98 141
Potassiom EPA 3050B 6010B 400 400 2 9/3/98 9/17/98 2000
Selemum EPA 3050B 2008 1 03 10 9/3/98 9/18/98 4
Silver EPA 3050B 2008 002 0004 10 9/3/98 9/18/98 023
Sodmum EPA 3050B 6010B 20 20 2 9/3/98 9/17/98 9330
Thallmm EPA 3050B 200 8 002 0006 10 9/3/98 9/18/98 008
T EPA 3050B 2008 2 005 10 9/3/98 318/98 3
Vanadmm EPA 3050B 6010B 2 06 2 9/3/98 1798 45
Zinc EPA 3050B 6010B 2 08 2 9/3/98 9/17/98 74
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Roy F Weston, Inc Service Request: ¥9805685
Project: Duwansh River/4000-027-001-2019-38 Date Collected: 8/20/98
Sample Matrix: Sediment Date Received: 8/21/98
Total Metals
Sample Name 98344082 Units  mg/Kg (ppm)
Lab Code K9805685-011 Basis Dry
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL MDL Factor Extracted Analyzed Result Notes
Alummum EPA 30508 6010B 10 5 2 9/3/98 9/17/98 12500
Antimony EPA 3050B 6010B 10 5 2 9/3/98 9/17/98 ND 1 OUS
Arsemic EPA 30508 2003 05 01 10 9/3/98 9/18/98 99
Bartum EPA 3050B 6010B 1 06 2 9/3/98 9/17/98 50
Berylliam EPA 3¢50B 2008 Q02 ¢z 10 9/3/98 9/18/98 Q27
Cadmmum EPA 3050B 2008 002 002 10 9/3/98 9/18/98 028
Calcium EPA 3050B 60108 10 3 2 9/3/98 9N7/98 4060
Chrommm EPA 3050B 6010B 2 07 2 9/3/98 9/17/98 18
Cobalt EPA 3050B 60108 2 2 2 9/3/98 9/17/98 6
Copper EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 38
Iron EPA 3050B 6010B 4 4 2 9/3/98 9/17/98 19800 5
Lead EPA 30508 2003 00z 0004 10 9/3/98 9/18/98 212
Magnesiam EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 5160
Manganese EPA 30508 6010B 1 ¢4 2 9/3198 917198 218
Mercury 74TA T4TIA 005 002 1 9/9/98 9/10/98 010
Nickel EPA 3050B 2008 62 002 10 9/3/98 9/18/98 161
Potassium EPA 3050B 6010B 400 400 2 9/3/98 917/98 1700
Selenium EPA 3050B 2008 1 03 10 9/3/98 9/18/98 4
Silver EPA 3050B 2008 002 0004 10 9/3/98 0/18/98 G621
Sodinm EPA 3050B 60108 20 20 2 9/3/98 9/17/98 6960
Thallium EPA 3030B 2008 002 0006 10 9/3/98 9/18/98 gog
Tin EPA 30350B 200 8 2 005 10 9/3/98 9/18/98 356
Vanadium EPA 3050B 60108 2 06 2 9/3/98 9/17/98 42
Zinc EPA 3050B 6010B 2 08 2 9/3/98 917/98 80
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Roy F Weston, Inc Service Request: K9805685
Project: Duwamsh River/4000-027-001-2019-38 Date Collected: 8/20/98
Sample Matrix: Sediment Date Received: 8/21/98
Total Metals
Sample Name 98344083 Umits mg/Kg (ppm)
Lab Code K9805685-012 Basis Dry
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRI. MDL Factor Extracted Analyzed Result Notes
Alumimum EPA 3050B 6010B 10 5 2 9/3/98 9/17/98 5570
Antimony EPA 3050B 60108 10 5 2 9/3/98 9/17/98 ND [QUT
Arsepic EPA 3050B 200 8 05 01 10 9/3/98 9/18/98 52
Barium EPA 3050B 6010B 1 06 2 9/3/98 9/17/98 21
Beryllium EPA 3050B 2008 Q02 002 10 9/3/98 9/18/98 a1
Cadmium EPA 3050B 2008 002 002 10 9/3/98 9/18/98 009
Calcum EPA 3050B 60108 10 3 2 9/3/98 9/17/98 3590
Chromium EPA 3050B 6010B 2 07 2 9/3/98 S/17/98 10
Cobalt EPA 3050B 6010B 2 2 2 -~ 9/3/98 0/17/98 3
Copper EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 35 _
fron EPA 3050B 6010B 4 4 2 9/3/98 9/17/98 14500 U}
Lead EPA 3050B 200 8 002 0004 10 9/3/98 9/18/98 754
Magnesium EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 2440
Manganese EPA 3050B 60108 1 04 2 9/3/93 9/17/98 144
Mercury TATIA TATIA 005 002 1 9/9/98 9/10/98 003 I
Nickel EPA 3050B 2008 02 002 10 9/3/9% 9/18/98 87
Potassium EPA 3050B 60108 400 400 2 9/3/98 9/17/98 690
Selemum EPA 3050B 2008 1 03 10 9/3/98 9/18/98 2
Silver EPA 3050B 2008 002 0004 10 9/3/98 9/18/98 009
Sodum EPA 30308 6010B 20 20 2 9/3/9% 911798 2870
Thallium EPA 3050B 200 8 002 0006 10 9/3/98 9/18/98 004
Tin EPA 3050B 2008 2 005 1¢ 9/3/98 9/18/98 2 T
Vanadium EPA 30508 6010B 2 06 2 9/3/98 9/17/98 5
Zinc EPA 3050B 6010B 2 08 2 9/3/98 9/17/98 42
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Client:
Project:
Sample Matrix:

Sample Name
Lab Code
Test Notes

Analyte

Ahlminum
Antimony
Arsenic
Barium
Beryvilum
Cadmmum
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesmam
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thalliem
Tin
Vanadmm
Zmnc

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

Roy F Weston, Inc

Duwamsh River/4000-027-001-2019-38

Sediment

98344084
K9805685-013

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EFPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3030B
EPA 3050B
EPA 30508
EPA 3050B
EPA 3050B
T4TA
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 30508
EPA 30308
EPA 3050B

Analysis
Method

60108
6010B
200 8
6010B
2008
2008
6010B
60108
6010B
60108
6010B
2008
6010B
6010B
T4TIA
2008
60108
2008
2008
6010B
2008
2008
60108
6010B

Analytical Report

Service Request: K9805685
Date Collected: 8/20/98
Date Received: 8/21/98

Total Metals
Units  mg/Kg (ppm)
Basis Dry
Dilution  Date Date Result
MRIL. MDL Factor Extiracted Amalyzed Result Notes
10 5 2 9/3/98 9/17/98 11200
10 5 2 9/3/98 9/17/98 ND | OUT
05 ot 10 9/3/98 9/18/98 81
1 06 2 9/3/98 9/17/98 32
002 002 10 9/3/98 9/18/98 024
002 0062 10 9/3/98 9/18/98 072
10 3 2 9/3/93 9/17/9% 3600
2 07 2 9/3/98 9/17/98 25
2 2 2 9/3/98 9/17/98 6
2 2 2 9/3/98 9/17/98 26
4 4 2 9/3/98 9/17/98 14800 .5
002 0004 10 9/3/98 9/18/98 323
2 2 2 9/3/98 9/17/98 4110
1 04 2 9/3/98 917/98 131
005 002 1 9/9/98 9/10/98 010
02 002 10 9/3/98 9/18/98 123
400 400 2 9/3/98 9/17/98 1400
1 03 10 9/3/98 9/18/98 3
002 Q004 10 9/3/98 9/18/98 024
20 20 2 0/3/98 9/17/98 6170
002 0006 10 9/3/98 9/18/98 008
2 005 10 9/3/98 9/18/98 2 LY
2 Q6 2 9/3/98 9/17/98 39
2 08 2 9/3/98 9/17/98 68
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COLUMBIA ANALYTICAL SERVICES, INC.

Analyncal Report
Client: Roy F Weston, Inc Service Request: K9805685
Project: Duwamish River/4000-027-001-2019-38 Date Collected: 8/20/98
Sample Matrix: Sediument Date Received: 8/21/98
Total Metals
Sample Name 98344085 Units mg/Kg (ppm)
Lab Code K9805685-014 Basis Dry
Test Notes
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL MDL Facter Extracted Analyzed Result Notes
Alummum EPA 3050B 60108 10 5 2 913198 9/17/98 14200
Antumony EPA 3050B 6010B 10 5 2 H3/98 9/17/98 ND QU
Arsenic EPA 3050B 2008 05 01 10 9/3/98 9/18/98 80
Barium EPA 3050B 6010B 1 06 2 9/3/98 9/17/98 45
Beryllium EPA 3050B 2008 002 002 10 9/3/98 918/98 029
Cadmium EPA 3050B 200 8 002 002 10 9/3/98 9/18/98 037
Caleium EPA 30508 60108 14 3 2 398 9/17/98 4310
Chromuum EPA 3050B 6010B 2 07 2 9/3/98 9/17/98 21
Cobalt EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 7
Copper EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 34
Iron EPA 3050B 6010B 4 4 2 9/3/98 9/17/98 18800
Lead EPA 30350B 200 8 002 0004 10 9/3/9% 9/18/98 222
Magnesium EPA 3050B 6010B 2 2 2 9/3/98 9/17/98 5420
Manganese EPA 3050B 6010B 1 04 2 9/3/98 9/17/98 187
Mercury T4TA T4TIA 005 002 1 9/9/98 9/10/98 011
Nickel EPA 3050B 2008 02 002 10 9/3/98 9/18/98 155
Potassmam EPA 30508 60108 400 400 2 913198 9/17/9% 1800
Selenium EPA 3050B 2008 1 03 10 9/3/98 9/18/98 4
Siver EPA 3050B 2008 002 0004 i0 9/3/9% 9/18/98 024
Sodium EPA 30508 6010B 20 20 2 9/3/98 9/17/98 7420
Thallum EPA 3050B 2008 002 0006 10 9/3/98 9/18/98 008
Tin EPA 3050B 200 8 2 005 10 9/3/98 9/18/9% 2 (AT
Vanadium EPA 3050B 60108 2 06 2 9/3/98 9/17/98 43
Zinc EPA 30508 6010B 2 08 2 9/3/98 9/17/98 79
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